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Treating Obesity: Lifestyle, New Options in Pharmacotherapy, 
and the Obesogenic Environment

Coen D.A. Stehouwera, b, c

Obesity is a chronic disease of pandemic proportions. Obesity 
reduces life expectancy, because it is associated with hyper-
tension, dyslipidemia, type 2 diabetes, cardiovascular disease, 
and certain types of cancer. Additionally, it is associated with 
a severe course of coronavirus disease 2019 (COVID-19), al-
though it is unclear to what extent that association is causal 
[1]. Obesity is also strongly associated with blaming (by the 
lay public and, alas, also by health care professionals), stigma, 
and reduced quality of life [1]. Thus, effective prevention and 
treatment of obesity are of paramount importance.

Lifestyle interventions focused on diet and exercise remain 
the cornerstone of treatment. However, a meta-analysis of be-
havior-based randomized controlled trials (67 studies, 22,065 
participants) showed, on average, only modest weight loss after 
12 to 18 months (2.4 kg, 95% confidence interval (CI), 1.9 to 
2.9) [2]. Additionally, weight loss, once achieved, is extremely 
difficult to maintain. A meta-analysis of behavior-based rand-
omized controlled trials (25 studies, 2,949 participants who had 
achieved an initial weight loss of 5 to 10 kg) showed a residual 
weight loss at 12 months of only 1.6 kg (95% CI, 0.9 to 2.3) 
[3]. This should not come as a surprise, because the biological 
adaptations to weight loss with regard to energy expenditure, 
satiety, appetite and nutrient absorption are such that weight re-
gain is strongly favored above maintenance of weight loss [4]. 
Although clearly some individuals can successfully maintain 
weight loss over the long term, variables that strongly predict 
such success have not been identified. Lifestyle interventions 
alone therefore are unsuccessful in many obese individu-
als. Additionally, adjunctive pharmacotherapy (with orlistat, 
phentermine-topiramate, or naltrexone-bupropion), over the 
past decades, has been shown to be at most modestly effective 
[5, 6]. Moreover, some drugs have been withdrawn from the 
market because of safety concerns; among these are ampheta-
mines (addiction), fenfluramine (cardiac toxicity) and lorcaser-

in (cancer risk) [6]. Although bariatric surgery can be an effec-
tive treatment of obesity, the procedure is invasive, costs of this 
treatment are high and availability on a global scale is limited.

In this context, glucagon-like peptide-1 (GLP-1) agonists 
appear to be a promising development. Liraglutide and sema-
glutide are GLP-1 agonists that have been approved for the 
treatment of type 2 diabetes in adults and for reducing the risk 
of cardiovascular events in people with type 2 diabetes and 
cardiovascular disease. These GLP-1 agonists are also associ-
ated with weight loss, presumably because they decrease ap-
petite and thus energy intake. Semaglutide, in particular, has 
been shown to induce weight loss in people with type 2 diabe-
tes and in adults with obesity in a phase 2 trial [7].

Recently, the results of the STEP-1 trial have been pub-
lished, which evaluated semaglutide (2.4 mg subcutaneously, 
once weekly) in people with overweight or obesity (mean body 
mass index, 38 kg/m2) and without diabetes [8]. After 68 weeks, 
the mean body weight change was -14.9% in the semaglutide 
group as compared to -2.4% in the placebo group. Weight loss 
of 5% or more was achieved by 86.4% versus 31.5%, of 10% 
or more by 69.1% versus 12.0%, and of 15% or more by 50.5% 
versus 4.9% - differences that were all highly statistically signif-
icant, as well as clinically relevant. Secondary endpoints includ-
ed cardiovascular risk factors, physical function and quality of 
life, all of which improved significantly. As was to be expected, 
the main side effects were gastrointestinal in nature, especially 
nausea. These were transient in most people. Gallbladder-relat-
ed disorders (especially cholelithiasis) were the most common 
severe side effect, consistent with previous reports on GLP-1 
agonists and on rapid weight loss in general [8].

Limitations of the trial include its modest size (1,961 par-
ticipants) and a participant population that was predominantly 
white (75%) and female (74%). The short follow-up (68 weeks) 
meant that long-term efficacy could not be demonstrated, wheth-
er during continuous drug administration or after stopping treat-
ment. Additionally, cost-effectiveness also needs to be addressed 
[6]. Although semaglutide was also associated with improve-
ment of cardiovascular risk factors, the study was not powered 
to address cardiovascular outcomes. A cardiovascular outcome 
trial of semaglutide in people with overweight or obesity and 
prior cardiovascular disease is ongoing (ClinicalTrials.gov num-
ber, NCT03574597). Although these limitations are important, 
semaglutide nevertheless appears a promising and welcome ad-
dition to the pharmacotherapy of overweight and obesity.

However, we should not lose sight of a fundamental tru-
ism: in the final analysis, weight gain and obesity are a matter 
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of behavior. All behavior occurs through interactions between 
individuals and their environment, which, on a global scale, 
has become increasingly obesogenic. The obesogenicity of an 
environment has been defined as “the sum of influences that 
the surroundings, opportunities, or conditions of life have on 
promoting obesity in individuals or populations” [9]. For ex-
ample, an individual’s energy intake will be influenced by the 
availability, palatability and cost of food, which often tend to 
favor the intake of energy-dense and highly palatable food-
stuffs. In turn, energy expenditure will be influenced by the 
physical design of the built environment, by land-use patterns 
and by transportation systems, all of which in general tend to-
wards decreasing energy expenditure.

Attempts to stem the obesity pandemic through exclusive-
ly or even mostly focusing on an individual’s own responsibil-
ity for his or her behavior disregard the strong effects of the 
environment on behavior. Such a strategy will, therefore, in the 
long run, not be successful.

What is needed is a societal strategy that focuses both on 
individuals, aiming at preventing weight gain or losing weight 
through improving lifestyle, if needed supported by pharmaco-
therapy, and the environment, aiming at a broad reduction of 
its obesogenic nature.
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